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Results: Weighted kappas for inter-rater reliability of severity of
baseline lesions were 0.88 (WORMS), 0.91 (BLOKS lesion ex-
tent), and 0.88 (BLOKS full thickness). Table 1 shows agreement,
using simple kappa (k) for worsening (inter-reader, and BLOKS-
vs-WORMS), and frequencies of worsening found by each scoring
system.
Table 1. Reliability and Comparison of BLOKS and WORMS for scoring wors-
ening cartilage morphology
BLOKS Worsening WORMS Worsening
by either extent whole grade whole or
or depth within-grade
Inter-reader agreement k=0.88 k=0.65 k=1.00
% of knee worsening 29% 27% 38%
Agreement with BLOKS – 88% agreement 82% agreement
(either extent or depth) – k=0.71 k=0.61
Table 2 shows that varus alignment (≤2°) and high body mass
index (BMI) increased the risk of worsening medial compartment
cartilage scores [odds ratios (OR) adjusted for age, sex, BMI].
Table 2. Showing varus alignment and BMI as predictors of worsening cartilage
morphology
Adjusted OR [95% CI] OUTCOME: OUTCOME:
BLOKS Worsening WORMS Worsening
PREDICTOR whole grade whole or whole or
with-grade with-grade
Varus (vs non-Varus) 6.5 [1.5-28.3] 2.3 [0.7-7.7] 1.9 [0.7-5.2]
BMI (per SD increase) 2.4 [1.2-4.8] 1.8 [0.98-3.2] 1.2 [0.8-2.0]
Conclusions: WORMS and BLOKS both had good to excellent
inter-rater reliability, with good agreement between them on the
presence of whole grade worsening within a knee. Using “within-
grade” worsening in WORMS increased sensitivity for progression,
but at a tradeoff with less association with risk factors for OA pro-
gression. The validity of the additional “within-grade” change score
requires further investigation. The large amount of change required
for a transition from BLOKS grade 2 (10-75% of a region) to grade
3 (>75% of a region) may limit sensitivity for scoring change while
increasing speciﬁcity and association with risk factors.
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Purpose: To investigate the presence of joint abnormalities in
early knee osteoarthritis (OA) using Magnetic Resonance Imaging
(MRI), and to determine the relationship of these abnormalities to
pain and disability.
Methods: We studied 155 cases (median age 56 years, 78%
women) from the CHECK (Cohort Hip and Cohort Knee) study.
All participants had early knee OA deﬁned as pain or stiffness
for which consultation of a general practitioner was sought not
more than 6 months ago. Controls were 30 age and sex-matched
healthy volunteers without clinical and radiographic OA. Standard-
ized knee radiographs were obtained and scored according to
the Kellgren-Lawrence (KL) method. A KL score of 1 (doubtful
OA) and 2 (deﬁnite OA) was present in 27% and 4% of the
early knee OA patients, respectively. The remaining patients had
normal radiographs. MRI of the knee was made on a 1.5 Tesla
system. Various MRI features were scored by consensus opinion
by three readers according to KOSS. Pain, stiffness and disability
were assessed with the Western Ontario and McMaster Univer-
sities Osteoarthritis Index (WOMAC). Odds ratios (OR) with 95%
conﬁdence intervals (95%CI) were used to determine the relative
risk of MRI features in OA compared to healthy controls. Sensi-
tivity and speciﬁcity for MRI features were calculated. Multivariate
analysis was performed for the association between MRI features
and WOMAC scores. Adjustments were made for confounders.
Results: Osteoarthritic MRI features were demonstrated in nor-
mal controls, but found more frequent in patients with early knee
OA. Most prominent MRI features in normal controls were car-
tilage defects, osteophytes and intra-substance degeneration, all
with prevalence around 40%. The ORs (95%CI) of cartilage de-
fects, osteophytes, cysts, bone marrow lesions and intrasubstance
degeneration were 3.8 (1.6-9.1), 3.2 (1.4-7.6), 2.9 (1.0-8.1), 4.5
(1.5-13.9), and 2.3 (1.0-5.4) respectively for OA compared to con-
trols. Meniscal tears, meniscal subluxation, effusion and Baker’s
cysts did not differ between the groups. Sensitivity ranged from
14-68% and speciﬁcity ranged from 57-90%.
OA patients reported more pain and stiffness in the presence of
osteophytes and meniscal subluxation (p<0.05) respectively. Less
pain, stiffness and disability were observed in the presence of joint
effusion and/or Baker’s cysts.
Conclusions: Osteoarthritic features in the knee are present in
controls without OA, but found more frequent in patients with
early knee OA. Yet, no single MRI feature distinguishes OA from
non-OA. Especially osteophytes and meniscal subluxation are
associated with symptoms in these patients with early knee OA.
Further studies on early OA are needed.
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Purpose: Imaging can identify structural changes in disease, and
monitor structural changes over time in longitudinal studies. In the
absence of fully automated segmentation algorithms, the question
arises whether baseline (BL) and follow-up (FU) images should
be analyzed as pairs, to avoid discrepancies in the selection of
speciﬁc regions of interest, and to inform one image with the
other, to avoid potential misinterpretations. However, independent
analysis may be superior, because paired reading may dilute
differences between image sets. Independent analysis also is
more efﬁcient, because BL images can be processed before FU
images are acquired; when an interim analysis for intermediate
time points is undertaken, the BL images need to be analyzed
again with the ﬁnal FU images, to avoid unblinding the readers.
The objective of this study was thus to directly compare the
rate and sensitivity to change of cartilage loss for paired and
independent cartilage analysis in a longitudinal study of knee OA.
Methods: A subsample of 58 participants with deﬁnite medial
radiographic OA (30 KLG2, 28 KLG3) was analyzed from a larger
